The primary purpose of this study was to explore the short-term efficacy of different cisplatin and fluorouracil-based chemotherapy regimens in the treatment of patients with esophagogastric junctional adenocarcinoma (EGJA) using a network meta-analysis (NMA). Randomized controlled trials (RCTs) related to chemotherapy regimens based on cisplatin and fluorouracil for EGJA were included from the PubMed, EMBASE and Cochrane Library electronic databases (from inception to June 2016). Direct and indirect evidence were combined to calculate the pooled odds ratio (OR) and its 95% confidence interval (95% CI) as well as to draw the surface under the cumulative ranking (SUCRA) curves. This NMA finally enrolled ten eligible RCTs with the following five regimens: cisplatin plus fluorouracil (cisplatin+fluorouracil), cisplatin+fluorouracil-based chemotherapy (cisplatin+fluorouracil+docetaxel/epirubicin/irinotecan), fluorouracil-based chemotherapy (fluorouracil+docetaxel/doxorubicin/ methotrexate/irinotecan), cisplatin-based chemotherapy (cisplatin+docetaxel/epirubicin/irinotecan/capecitabine/s-1) and other drug-based chemotherapy (docetaxel/irinotecan/capecitabine). These results revealed that compared with a cisplatin+ fluorouracil-based chemotherapy regimen, the fluorouracil-based chemotherapy regimen had a lower overall response rate (ORR) and partial response (PR) for EGJA patients (ORR: OR = 0.43, 95% CI = 0.22-0.86; PR: OR = 0.46, 95% CI = 0.23-0.91). Cluster analyses suggested that the cisplatin+fluorouracil-based chemotherapy regimen had the best short-term efficacy for EGJA in terms of the complete response (CR), PR, ORR, stable disease (SD) and progression disease (PD). Our results indicated that cisplatin+fluorouracil-based chemotherapy regimens may have the best short-term efficacy in the treatment of EGJA. 
INTRODUCTION
Gastric carcinoma and esophageal carcinoma are two of the most common malignancies around the world. 1 The esophagogastric junction refers to the border between the distal esophagus and proximal stomach. 2 Esophagogastric junctional adenocarcinoma (EGJA) describes tumors with a center within 5.0 cm proximal or distal from the cardia, which is a rare but often lethal situation and had become a very serious public health problem in recent decades. 3, 4 Several studies have reported that the incidence of EGJA has rapidly increased since the early 1970s in many regions worldwide. 5, 6 Most EGJA patients are diagnosed at the regional or distant stage, presenting with 12% and 2% overall 5-year survival rates, respectively. 4 Current treatment modalities for EGJA based on the results of major clinical trials were evaluated in a report on surgery, perioperative chemotherapy, perioperative chemoradiotherapy and systemic chemotherapy. 7 However, surgery has limitations of low resectability and a high risk of distant metastasis for the treatment of advanced EGJA patients, who are often advised to undergo systemic chemotherapy. 8 Currently, the available chemotherapeutic drugs for patients with EGJA include cisplatin, fluorouracil, oxaliplatin, irinotecan and taxane. 9 Cisplatin, the first discovered platinum-based compound, which has been one of the most commonly used chemotherapy drugs for treating several human cancers, such as lung, ovarian, head and neck, and breast cancers. [10] [11] [12] [13] Regarding the therapeutic resistance and side effects, combination chemotherapy regimens based on cisplatin have become novel therapeutic strategies for treating many human cancers. 14 Fluorouracil (also referred to as 5-fluorouracil), which is a mainstay medication of chemotherapy, 15 is a structural analog of thymine that blocks the enzyme thymidylate synthetase to depress the formation of DNA. 16 Fluorouracil has been one of the most widely used chemotherapy drugs in treating solid organ tumors, including tumors of the colon, rectum, breast, pancreas, and stomach; however, its common side effects are gastrointestinal symptoms, alopecia, cardiotoxicity, and neutropenia. 17 As two of the most widely applied chemotherapeutic drugs, cisplatin and fluorouracil may play a very important role in treating EGJA patients. Several studies have focused on the chemotherapy regimens based on cisplatin and fluorouracil for EGJA. However, the chemotherapy regimen based on cisplatin and fluorouracil that may have the best short-term efficacy in treating EGJA remains unclear. Therefore, in the present study, different chemotherapy regimens based on cisplatin and fluorouracil for EGJA patients were evaluated from relevant databases to compare their short-term efficacy by performing this network meta-analysis and to calculate the current clinical data for screening more short-term effective chemotherapy regimens.
MATERIALS AND METHODS

Literature search
The PubMed, EMBASE and Cochrane Library electronic databases were comprehensively searched from inception to June 2016. The following search terms were searched in the combination of medical subject headings (MeSH) terms and the following free words: esophagogastric junctional adenocarcinoma (EGJA), chemotherapy, pharmacotherapy, cisplatin, fluorouracil and so on. In addition, we also manually searched other potential and relevant references.
Study selection
Studies were enrolled into our analysis if they met the following inclusion criteria: (1) the study design was a randomized controlled trial (RCT); (2) different chemotherapeutic interventions were included; (3) EGJA patients were histologically confirmed with at least one measurable lesion according to the version 1.0 Response Evaluation Criteria in Solid Tumors (RECIST); 18 and (4) studies containing the overall remission rate (ORR), complete response (CR), partial response (PR), stable disease (SD) or progressive disease (PD). The exclusion criteria were as follows: (1) patients who received surgery or radiotherapy and (2) studies with insufficient data, nonRCTs or duplicated publications.
Data extraction and quality assessment
All data from eligible RCTs were independently extracted by two investigators using a standardized form, and any disagreements were resolved by discussions with other investigators. The quality of enrolled RCTs was evaluated by two or more investigators according to the Physiotherapy Evidence Database (PEDro) scale. 19 The total score is 11 points, and the study was judged as high quality if its scores were ⩾ 6 points; 4-5 points were generally considered to be fair quality and scores o4 points were considered low quality. 20 
Statistical analysis
Traditional pairwise meta-analyses were performed to analyze the comparisons in enrolled studies that directly compared five chemotherapy regimens. The odds ratios (ORs) and 95% confidence intervals (CIs) were calculated by a random effects model, and the Z-test was performed to detect the significance of the pooled effect size. 21 The Cochran's Q and I 2 (ranging from 0 to 100%) statistics were performed to determine and quantify statistical heterogeneity among the enrolled studies. 22, 23 Since a model should take the relevant source of error into consideration, thus, when studies are gathered from the published literature, the random-effects model is generally more reasonable; 24 therefore, the random-effects model was adopted in this study. We used STATA 13.1 (Stata Corp, College Station, TX, USA) software to perform a network analysis and create network relation plots, with the nodes indicating interventions, node sizes representing sample sizes and thickness of lines referring to the accuracy of the effect size of comparison between two studies (the inverse of variance). The node-splitting method was performed in our study to evaluate the consistency between direct and indirect evidence, and the consistency or inconsistency model was result based. 25 According to the above models, we calculated the OR and 95% CI of efficacy outcomes among chemotherapies. A surface under the cumulative ranking (SUCRA) curve analysis was used to compare the SUCRA value of outcomes and determined the efficacy ranks of the chemotherapies. Higher SUCRA values indicated better treatments and vice versa. 25 Cluster analyses were performed to compare the efficacy of the chemotherapy regimens for advanced EGJA, and different chemotherapy regimens were clustered according to the similarity of two variables. Then, their effectiveness was determined based on the performance. 26 A comparison-adjusted funnel plot was used to evaluate the small-study effect, which considered the difference of the summary effect for each set of studies (measure of precision vs estimated treatment effect). 27 STATA 13 .1 (Stata Corp) was used to perform for all calculations in this study. 
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The study provides both point measurements and measurements of variability for at least one key outcome Figure 1 Quality assessment of the 10 enrolled studies using the PEDro scale. 
RESULTS
Baseline characteristics of included studies
A total of 1966 articles on the treatment of five chemotherapy regimens for EGJA were initially reviewed. After excluding duplicate studies (n = 470), letters or reviews (n = 62), nonhuman studies (n = 70) and studies unrelated to research topics (n = 586), 778 remaining studies were evaluated with full-text assessment. Further exclusion was performed in the remaining studies with 156 neoadjuvant chemoradiotherapy studies, 275 surgery-related articles, 112 studies related to radiotherapy, 221 studies that were unrelated to the outcomes in this study, and four that had unavailable or missing data. Finally, 10 RCTs (3506 individuals), published between 1997 and 2012, remained in this meta-analysis. [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] Among all enrolled Five chemotherapy regimens for EGJA C Wang et al individuals, 732 were treated with the cisplatin plus fluorouracil (cisplatin+fluorouracil) chemotherapy regimen; 763 received cisplatin+fluorouracil-based (cisplatin+fluorouracil+docetaxel/ epirubicin/irinotecan); 336 were treated with fluorouracilbased (fluorouracil+docetaxel/epirubicin/irinotecan); 1577 were given cisplatin-based (cisplatin+docetaxel/epirubicin/irinotecan/capecitabine/s-1); and the remaining 98 were treated with other drugs (docetaxel/irinotecan/capecitabine). Subjects in the study were all Caucasians. All included studies were twoarm trials with 10 comparisons. The baseline characteristics of included studies are shown in Supplementary Appendix Table 1 , and the literature assessment using PEDro scale is displayed in Figure 1 .
Pairwise meta-analysis for short-term efficacy of five chemotherapy regimens in the treatment of EGJA A random-effects model was used to perform direct pairwise matching, and the results of the short-term efficacy differences of five chemotherapy regimens for EGJA are shown in Table 1 . The results suggested that the cisplatin +fluorouracil chemotherapy regimens had a worse shortterm efficacy in the ORR and PR compared with cisplatin +fluorouracil-based chemotherapy regimens (OR = 0.59, 95% CI = 0.39~0.89; OR = 0.59, 95% CI = 0.39~0.90, respectively). The cisplatin+fluorouracil-based chemotherapy regimens had better short-term efficacy in the ORR and PR than fluorouracil-based chemotherapy regimens (OR = 3.03, 95% CI = 1.67~5.48; OR = 2.62, 95% CI = 1.42-4.82, respectively). EGJA patients who received cisplatin +fluorouracil-based chemotherapy regimens had a better ORR than those who received other drugs (OR = 2.45, 95% CI = 1.06-5.66). However, the short-term efficacy in PD of EGJA patients treated with the cisplatin and fluorouracil chemotherapy regimen was better than for the cisplatin and fluorouracil-based chemotherapy regimen (OR = 1.74, 95% CI = 1.09-2.76), while the cisplatin and fluorouracil-based chemotherapy regimens performed worse than the fluorouracil-based chemotherapy regimen (OR = 0.47, 95% CI = 0.26-0.88).
Network evidence of five chemotherapy regimens in the treatment of EGJA In this NMA, five chemotherapy regimens were evaluated, including cisplatin+fluorouracil, cisplatin+fluorouracil-based chemotherapy, fluorouracil-based chemotherapy, cisplatinbased chemotherapy and other drugs. Regarding the ORR, most EGJA patients were treated with the cisplatin-based chemotherapy regimen, and direct comparison between Five chemotherapy regimens for EGJA C Wang et al cisplatin+fluorouracil chemotherapy and cisplatin-based chemotherapy and between cisplatin+fluorouracil-based chemotherapy and cisplatin-based chemotherapy was observed in most studies (Figure 2 ). There were relatively more EGJA patients treated with cisplatin+fluorouracil-based and cisplatinbased chemotherapies in terms of the CR and PR, and the most direct comparisons of the cisplatin+fluorouracil chemotherapy regimen and cisplatin-based chemotherapy regimen are shown in these included studies (Figure 2 ). For the SD, cisplatin and fluorouracil-based chemotherapies were used to treat more EGJA patients, and most of these included studies explored the comparison between cisplatin+fluorouracil and cisplatin +fluorouracil-based chemotherapy (Supplementary Figure 1) . Regarding the PD, more EGJA patients were treated with cisplatin+fluorouracil-based and cisplatin-based chemotherapy regimens, and most studies compared cisplatin-based Five chemotherapy regimens for EGJA C Wang et al chemotherapies with cisplatin+fluorouracil-based chemotherapies and fluorouracil-based chemotherapies, respectively (Supplementary Figure 1) .
Inconsistency tests of the ORR, CR, PR, SD and PD among all included studies
The inconsistency tests of the ORR, CR, PR, SD and PD were performed by the node-splitting method. Consistency was shown in the direct and indirect evidence of all these outcomes and thus the consistency model was selected (both P40.05; Table 2 ).
Comparison of the ORR in EGJA patients treated with five chemotherapy regimens All enrolled studies reported the differences in the ORR for EGJA patients treated with five chemotherapies. Patients who received the fluorouracil-based chemotherapy regimen had a worse ORR than those treated with the cisplatin+fluorouracil-based chemotherapy regimen (OR = 0.43, 95% CI = 0.22-0.86; Table 3 , Figure 3) . Consequently, the cisplatin+fluorouracil-based chemotherapy regimen may be the best regimen of the five chemotherapy regimens for EGJA.
Comparison of the CR and PR in EGJA patients treated with five chemotherapy regimens Nine of 10 studies focused on the CR differences for patients treated with 5 chemotherapy regimens for EGJA. The results demonstrated that the cisplatin-based chemotherapy regimen was better than the fluorouracil-based chemotherapy regimen in achieving a CR for EGJA patients (OR = 2.70, 95% CI = 1.11~6.56) (Table 3, Figure 3 ). The PR differences for the five chemotherapy regimens for EGJA were investigated in nine of the included studies. A worse PR was observed in patients who received fluorouracil-based chemotherapy compared to cisplatin+fluorouracil-based chemotherapy (OR = 0.46, 95% CI = 0.23-0.91; Table 3 , Figure 3 ).
Comparison of PD and SD in EGJA patients treated with five chemotherapy regimens Nine out of 10 studies explored the PD differences of patients treated with 5 chemotherapy regimens for EGJA, while 7 of the included studies compared the SD differences. The results revealed that there was no evidence of PD or SD differences in the pairwise comparison of all the chemotherapy regimens (Table 3 , Supplementary Figure 2) .
Cumulative probability ranking of five chemotherapy regimens in treating EGJA As shown in Table 4 and Supplementary Figure 3 , regarding the PR, ORR, SD and PD, the SUCRA values of five chemotherapy regimens revealed that the cisplatin+fluorour-acil-based chemotherapy regimen ranked the highest (PR: 88.2%; ORR: 89.2%; SD: 76.0%; PD: 93.3%). As for the CR, the SUCRA values of cisplatin-based chemotherapy (83.9%) and cisplatin+fluorouracil-based chemotherapy (71.4%) were higher than for other chemotherapy regimens. Other drugs had Cluster analyses and publication bias assessment of five chemotherapy regimens in the treatment of EGJA In this study, cluster analyses of the CR, PR, ORR, SD and PD demonstrated that the cisplatin+fluorouracil-based chemotherapy regimen had the best efficacy in the treatment of EGJA, which was followed by the cisplatin-based chemotherapy regimen ( Figure 4) . Therefore, cisplatin+fluorouracil-based chemotherapy may be the best regimen for EGJA patients. No evidence of publication bias for these outcomes was discovered in this NMA (Supplementary Figure 4) .
DISCUSSION
This network meta-analysis compared the short-term efficacy of 5 chemotherapy regimens with evaluation based on 10 studies with a total of 3506 EGJA patients. The treatment regimens included cisplatin+fluorouracil, cisplatin+fluoroura-cil-based chemotherapy, fluorouracil-based chemotherapy, cisplatin-based chemotherapy and other drugs (docetaxel/ irinotecan/capecitabine). Our results from cluster analyses for the SUCRA values showed that cisplatin+fluorouracil-based chemotherapy regimens had the highest PR, ORR, SD and PD and the second highest CR, which demonstrated that cisplatin +fluorouracil-based chemotherapy may have the best shortterm efficacy for treating EGJA patients. Recently, a meta-analysis compared triple therapy regimens with fluorouracil+cisplatin and fluorouracil+anthracycline doublets, which supported the benefits of triple therapy regimens in patients with advanced EGJA due to the significant OS in triple therapy regimens. 38 Despite this, the toxicity also increased for patients who received fluorouracil, cisplatin and docetaxel, and there was no difference in the treatment-related mortality rate between the double and triple therapy regimens. 39 In addressing this result, our finding demonstrated that the cisplatin+fluorouracil-based chemotherapy regimen had an encouraging efficacy profile with an elevated ORR compared with cisplatin-and fluorouracil-based chemotherapy regimens as well as other drugs. Moreover, the SUCRA curves showed that the cisplatin+fluorouracil-based chemotherapy regimen ranked at the top among the five chemotherapy regimens, while other drugs had the lowest efficacy benefit in terms of the PR, ORR, SD, CR and PD.
Two previously published clinical trials suggested that preoperative treatment with the combination of cisplatin +fluorouracil+docetaxel was associated with an ORR of 64.3% and was associated with favorable outcomes in esophageal squamous cell carcinoma or advanced OG adenocarcinoma. 40, 41 Docetaxel, a semi-synthetic taxoid, in combination with cisplatin, has shown encouraging activity with an objective response rate ranging from 31 to 56%. 27, 28 After the additional use of docetaxel in combination with cisplatin and fluorouracil, the OS for patients with advanced EGJA achieved a significant improvement with an elevated ORR of 37% compared with the ORR of 25% using cisplatin and fluorouracil. 42 A possible explanation could be that the rationale for these individualized regimens is based on the theory of oncogene dependence, which implies that single or slight abnormalities may be key triggers for cancer cell growth and maintenance. It is possible that the most effective therapy would be a multi-tyrosine kinase inhibitor or dual-targeted approach. 43 The combined use of cisplatin, fluorouracil and docetaxel significantly prolonged the maintenance of the Karnofsky performance status and presented with better results in terms of the appetite and weight-loss analyses in advanced gastric or gastroesophageal cancer treatment, notably in the study by Ajani et al. 44 In Europe and in USA, cisplatin and fluorouracil-based chemotherapy regimens with three drugs, including docetaxel or epirubicin, are widely applied, first-line chemotherapy combination regimens for treating advanced EGJA. 45 Our study has some strengths. This network metaanalysis compared all major chemotherapy regimens and assessed the end points. As one of the striking aspects of our study, the assessment of the ORR, PR, CR, PD and SD provided a comprehensive and reliable result for chemotherapy. Furthermore, this network meta-analysis also indirectly compared therapies when head-to-head trials were not available, and it demonstrated more precise estimates via direct and indirect comparisons. In addition, both the direct and indirect evidence were consistent, which contributed to the credibility of our results. Moreover, the application of SUCRA double confirmed the major results of our analysis, which enhanced its reliability and research value. In addition, there were limitations with the analysis that should be mentioned. First, in the clinical trials enrolled in the current network meta-analysis, observations were grouped by the initial randomized drug (because it is least likely of all variables to be biased). However, there might be differences when considering drugs in different Five chemotherapy regimens for EGJA C Wang et al subjects, which affect our results. In addition, only 10 studies were included in the current network meta-analysis, and our results might have limited generalizability because the included studies were mostly conducted in Western countries. The failure to detect any significant differences between the cisplatin and fluorouracil chemotherapy strategy and the other four chemotherapy strategies in terms of the endpoints, ORR, PR, CR, PD and SD may be due to the limited number of included studies, and this may also help explain the current disputed results with previous studies. However, all included studies had high PEDro scales; therefore, the results of our network meta-analysis were credible and reliable. Furthermore, our study has established a new direction for future studies because rigorous and precious studies or network meta-regression analyses are required to fully evaluate the different chemotherapy regimens. This network meta-analysis suggested that the cisplatin +fluorouracil-based chemotherapy strategy may be the optimal treatment for advanced EGJA. Although our updated synthesis of existing data has provided new insight for the chemotherapy treatment for advanced EGJA, future trials are needed to confirm or validate the current findings.
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